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. HEALQUARTERS
- AERONAUTICAL SYSTEMS DIVISION
AIR FORCE SYSTEMS COMMAND
UNITED STATES AIR FORCE
WRIGHT-PATTERSON AIR FORCE BASE, CHIO .

Technical Memorandum Directorate of Operational
ASNP-TM~61-28 Support Engineering
24 November 1961 Deputy for Engineering

Account: 921A

QUALIFICATION TESTING OF THE
PACIFIC SCIENTIFIC COMPANY'S ALTITUDE
SENSITIVE ACTUATORS, NOS. 1201117-0,
1201118-0 AND 1201119-0

I. PURPOSE

To evaluate the three different types of altitude sensitive actuators
for possible use in an Air Force multi-stage parechute system,

II. FACTUAL DATA

1, Test Itema:

a. Four altitude sensitive actuators, two each Part No. 121119-0
and one each Part No, 1201117-0 and 1201118-0, manufactured by
the Pacific Scientific Company, were received from the Firewell
Corporation, Buffalo, New York, on 18 October 1961 for qualifi-
cation testing in accordence with the appropriate requirements
as outlined in Item 2, Section II of this report.

b. Two altitude sensitive indicators, one each Part No, 1201117-0
and 1201118-0 were subsequently received on 25 October 1961
after having been subjected to Items 4.1, 4.2, 4.5, 4.6 and
4.8.3 (of the requirements as outlined in Item 2, Section II
of this report) by the Firewell Corporation.

¢. The actuators were designed to exert a force in excess of 100
pounds after & time delay of from 0,08 to 0,13 seconds after
initiation. The various type actuators were precalibrated to
fire at under 15,000 feet, under 16,500 feet and over 19,000
feet, respectively.

2, Test Requirements: The actuators were tested in accordance with
requirements outlined in Appendix "X", These requirements are
derived from the following Pacific Scientific Company Data Reports:

a. Mumbers 655, 656 and €57 dated 4 October 1961.

b. Mumber 642 (as amended bty conference of 19 September 1961).

h 3. Qualification Testing: A description of the testing appears in
Appendix "3",
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4, Test Hesults: The complete test results appear in Appendices
NCNI “Dﬂ' "Eﬂ HF" RG," 3nd "hﬂ

5. BSummary of Test Hesults: The test resulte are listed in Appendix
IIJM.

III, GONCLUSICNS

1. The subject actuators, as submitted, did not meet the test require-
ments.,

2. The subject actuators did pass & portion of the required tests
after being modified (reference Appendix "B") by the Pacific
Scientific Company representative present.

Iv. RECOMMENDATI QNS

It is recommended that three new &actuators, one each of the types tested,
be resubmitted to substantiate that all discrepancies have been corrected.

PREPARED EY¥: . RONALD C. LINEBACK
' 2LT, USAF
Publication Review

This report has been reviewed and is approved.

Lo P, Mpacdone

W. P. SHEPARDSON

Chief, Crew Equipment Division
Directorate of Operational Support
Bngineering
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APPENDIX A
DISTRIBUTION LIST (25)

Firewell Corporation’ (5)
3695 Broadway Avenue
Buffalo, New York

Pacific Scientific Company (5)
10242 Placentia Avenue
Anaheim, California

6511 Test Group (2)
USNAS
El Centro, California

ASNPSP-3 (12)
ASAPT

ASNPA (Heproducible)

WEPORT NOTICE

When Government drawings, specificetions, or other data are used for any
purpose other then in connection with a definitely related Government
procurement operation, the United States Government hereby incurs no
responsibility nor any obligation whatsoever; and the fact that the
Government may have formulated, furnished, or in any way supplied the
said drawings, specifications, or other data, is not to be regarded by
implication or otherwise as in any manner licensing the holder or &ny
other person or corporation, or conveying any rights or permission to

manufacture, use, or sell any patented invention that may in any way
be related thereto.

Technical Memorandum
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APPENDIX B
QUALIFICATION TESTS
1. The qualification testing wae carried out in four Pheses, as followe:

a. FPnase I, Two actuators, one each Type 1201117 and 1201118, were
tested by the Firewell Corporation in accordance with paragraphs 4.1, 4,2,
4.5, 4.6 and 4,8,3 of the requirements referenced in Item 2, Section II of
this report,

b. FPhaee II, The above-described actuators were then tested by the
Aeronautical Systems Division in accordance with paragraphs 4.8.4 and 4.8.5
of the referenced requirements.,

¢. FPhase III, Simultaneously with the above testing, one actuator
(Type 1201118) was tested in accordance with parasgraphs 4.7.2, 4,7,3, 4.8.6,
4.,8.7 and 4,8.8 of the referenced requirements.

¢. Phase IV, Two actuatore, Type 1201119, were concurrently tested
with the above in accordance with paragraphs 4.3, 4.4, 4.7.2, 4,7.3, h,7.4,
4.8.1 and 4.8.2 of the referenced requirementa,

2. The following discrepanciee were noted during the tests:

&. Five of the six test semples could not be cocked after three to
eight firings. Theee failures were considered by the Pacific Scientific
representative to be due to scoring of the power spring guide assembly by
the power spring (belleville weshers)., Thie fault was apparently corrected
by hardening the guide assembly and tumbling the belleville washers to

eliminate sharp edges. A life test of 75 firings was conducted successfully
after the parts were changed,

b. The reset tool (temporary cocking pin) consistently became prema-
turely disengeged. This wes considered to be the result of improper .
tempering and configuration of the pin retaining epring and by the lack of
an arming pin guide bushing. The firat set of pins were not hardened and
the retaining shoulder broke down. A second set of pins were supplied and

these proved more usable although one of these broke during the cold
temperature test.

c. The test sample #201 would not fire after being armed and shocked
&t 16,500 feet and then being taken up to 26,000 feet. The unit was torn
down and the head of a smell hollow pin in the transfer shaft was found to
be causing hang up when the aneroid tripped the release mechanism, This

wie corrected by use of a file and the shock and acceleration tests were
then conducted successfully, v

Technical Memorandum
ASNP~TM~61-28 1
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d. The devices consistently fired within an altitude range of + 500
feet at amblent conditions and within + 1,000 feet at high and low tempera-
ture. However, it is to be noted that the calibration of the various devices

was such as to allow firings to overlap or. occur outside of the required
15,000 and 19,000 feet intervals,

e. The timere on devices #204 and #205 proved to be adversely affected
by exposure to cold temperature. The time delay varied from 0.28 to 0.41
seconds. (Requirement .08 to ,13)

f. The hollow pins retaining the arming levers to their respective shafts
were found to fail with a force of from 10 to 12 pounde exerted on the lever,

One pin failed (sheared) during test, It was understood that this pin 1s to
be replaced by a solid 0.060 ineh diameter pin.

&. The leak indicators on four of the six devlcees became inoperative
either as a result of unrestrained firlng or from the shock tests., The
manufacturer ieg understood to be correcting this fault by adding two more
teeth to the follower sector of the altitude indicator.

Technical Memorandum
ASNP-TM-61-~28 5
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APPENDIX C

ACCELERATION
Beport_o. | Page
61-156-223 7 - 10
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AERONAUTICAL SYSTEM3 DIVISIOH

XRNATE ARy M)

. WRIGHT-PATTERSON AIR FORCE BASE, OHIO
DEPUTY FOR TEST AND SUPPORT (ASTEVD) ENVIRORMENTLL DIVISION

EVALUATION REPORT

AUTCHATIC PARACHUTE ACTUATCRS

REPORT NR: wj DATE:

PROJECT NR: ”78 TYPE EVALUATION: malara‘&&m
wnorscrnes Paolfle Selentiffa G0, seecun Eahdbt WOLSI-1-2%075
suemitTeD BY: ASRPSPY (L3, Iineback) ITEM SERIAL Nr:  J0wlllB8

120-1117

Tect Conductedr 31 Cet 71

To evaluate the oporational responss snd the post test effents of susteined
acgelexetion on two subomatic paruchute actuators,

b. The actuator entified as the drogue deploy is adjusted to funotion at
or above 19,000 feat ?QD feal, The drogus releane astustor is adjusted to
trigger at 15,500 feet 2500 fout,

this report 1llustrates the direction of the spplied tgt,

d. The drogue release wes powered, and fired for sach orientation, after ome
. mimute of accoleraticn, The drogue deploy was povwared for eaah mounting position,
socslersted for one mirmts, but nod fired while on the centrifoge, The final
atep In the teat procedure of the drogus deploy, consisted of placing the inetru~
ment ln en altitude chamber and ovacuating the latter to an equivelent of
19,000 feet, or wntil the aotuator fired,

3.

Tse automatic parsehute actuntors sultitted for soseleration testing,

THIS REPORT IS MOT TO BE USED IN WHOL.EC OR IN PART FOR ADVERTISING OR SALES PROMOTION PURFOSES - -
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Teat Report Nr, A3STEVD=61l=156e223

APPERDIX ®AN

Figure 1
Automatio Parachute Actustors
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APPERDIX D
| SHOCK
Report No. ' Page
61-156-222 (ASTEVD) 12 - 15
Technical Memorandum .
ASNP-TM-61-26 11
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MAU!'ICAL amm S)IVI»IOH

WRIGHT- PATTERSON AIR FORCE BASE, OHIO

-/

Sy’

DEPUTY FOR TEST AND SUPPORT (ASTEVD) ENVIRONMENTAL DIVISION

DIRECTORATE OF LABORATORIES DIRECTORATE OF ENOINEERING TEST LABORATORY

EVALUATION REPORT

AUTOMATIC PARACHUTE ACTUATORS

REPORT NR: 0le156-222 (ASTEVD) DATE:

PROJECT NR: 5778 TYPE EVALUATION: ShoCk

MANUFACTURER: Pacific-8cientific Ce. spec nr:  Data Report 6L2

susmitTTED By: ASNPEP-3 (Lt. Lineback) ITEM SERIAL NR: 1201118 -203
1201118 -201

1. PURPQSE: |

To test two esch perachute actuators submittad by the Firewell Corporation and
manufactured by the Pecific-Scientific Company.

2. TFACTUAL DATA:

&, This test was conducted on 26~27 Oct 1961,

b, The parachute actustors eare intended for 2 olassified project.

¢. The “bestin; was sccomplished In accordance with Pacific-Scientific Data
Report No. 642 dated 13 July 1961 smended 19 September 1961 and instructions from
Project BEngineer, Lt. Lineback.

d. The equipment used to perform this test was a Jan-S-lli type shock machine
with a plate spring heving s spring constant of 1590 1bs/in installed in en
altituds chamber.

e. Procedure for actuator 1201118 S/¥ 203t

{1) ‘With actustor S/F 203 loaded end arming pin inserted, the specimen
was mounted on the shock machine 1o corxespond with the ddrsction of intended shock.

(2) The eltitudas was then incressed to 18,500 ft. (prescribed by project
engimer, Lt. Lineback).

{(3) The asming pin was rmovnd and the specimen was subjected to 30 g shock,
uhila noting if release pullsd the power cable during shock.

{i) The altitude was then decreased to ambient preseure, noting and record-
ing the altitude at which the release pulls the power cable,

“j

’ This report is not to be used in whole or in part for advertising or sales promotion purposes

-------------
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Aeport Nri 61-156-222 (ASTEVD)
(5) Steps 1-L were then repeated for the five remaining directions of
shock. (6 directions totsl).
f. Procedures for sctuator 1201118, /% 201.

(1) with sctuator 5/¥ 201 loeded and arming pin removed, the specimen was
mounted on the shock machine to correspond with the direction of intended shock.

(2) The altitude was then increased to 16,500 ft {prescribed by project
engineer).

(3) The sctuator was then subjected to 30 g shock, while noting if the
releese pulled power cable during shock.

(L) The altitude was then increased at the rate of 100 ft/sec, noting and
recording the sltitude at which the release pulls the power cable.

(5) Steps l-4 wers then repeated for the five remaining directions of shock.
g« MNr. Qeorge Goodrich and Mr, Verne Morgan of racific Scisntific were present
during the teat to perform minor maintenance and repair on the actuators.
Lt. Lineback of ACKPGP-3 was an observer of the test and made alterations in the
test procedures as outlined in this report.
h. RESULTS -

The following chart indicates the shock altitude and release sltitudes

N
g .

UKIT KO, POSITION ARMING ALY. SHOCK ALY, RELEASE ALT.

1 o/N 203 longitvdinal pin-down 20,500 ft 20,500 ft. 17,000 ft,

2 " " pin-up 16,500 18,500 17,000

3 " edgewise spring-up 18,500 18,500 16,900

kL “ *  gpring-down 18,500 18,500 17,100

5 " Sideways face-up 18,500 18,500 17,500

6 " * face-down 18,500 18,500 17,300

7 a/N 201 longitudinal pin-up station alt. = 16,500 to 26,500 no release
7.1 " repeat 7 u " 16,500 19,600

8 " pin down " " 16,500 to 23,500 no relesse
8.1 " repeat 8 " " 16,500 19,600

9 9 edgewise spring-up . " 16,500 19,500

10 " *  gpring-down " . 16,500 19,500

1l . sidevays face-up " " 16,500 19,400

12 " " faco-down " " 16,500 19,900

After run 3 specimen S/N 203 was pulled for repairs due to lpeding difficulties.
The same symptum was encountered after runs 4 and $, howsver, through some manipula-
tisn of the loading spring, the ectuators were loaded.

After shock in run Number 7, the actuator failed to release even though the altiude
wes permitied to attain 26,500 ft. Scoring of the eneroid shaft was thought to

be the csuse of failure, Actuator S/ 201 was exemined by Mr, Morgan and adjusted.
After the cormuspiovedticRehsn 208810890 D -RORESBO02ERNAEN 02070003 91n the
chamber, however, difficulty was encountered in loeding. .

4 e
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Ta actuators dic not il the power cnbles during vhe snocks, srom information
recpived from bhe proiect sacineer, the relsewe sltituvdes should be 10,500 ft

G SU3 and 15,0040 UL for /M 2Ul.  Yhe recorasi reliase a‘tituc’aes o these actustors

whoo they oserated properly were not within tie iivits of 50 Ft. In the recair-
faz of the sctuztors, the anercio ’harn neters wers not recaliorated,therefore,

the release sltitude was altered 11l release e;,., tLudes were within a 600 't range
hence the aneroid setting covld nave boon chansed 1o s setbine witnin tiodls LU0 ft
difference and the 500 't 1im1t could be ret e re LeBLeS were to be checked

“or relesse altitude in an altitude chamber in Building L. The aabe trom these
rant will be taken into consideration by the pro-eci enpines:

‘:' - A 41‘ : J.i\}r

Jue Lo e asount ol repaar vecdqirad 28 these o buptors ourit, e test amwl
Irem the information T‘{—'-(‘.ei'vsa{? Tros Lie jro ot o fer . L8 cannet be sbsolulely

datermined 17 soocl caused oo Jailure, 1*. slso s oL Lo these dlean ey e
vinreliable espeosially 1Y product coniuro. s not Tigad.
. U
[t is recormandes that these ilews w complstaly rotested undar conditions of

+ o Twmmgnin prem g ~ IR
shoce after they sove been vropsrly revorrsd.
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ANEROID CYCLING, OVERPRESSURE‘, TIMER ACCURACY,
ANKROID ACCURACY, ANEROITD HYSTERESIS,
HIGH ALTITUDE - L(W TEMPERATURE
AND HIGH TEMPERATUKRE

Report No.
ASTEVS-61-156-224

Technical Memorendum
ASNP-TM-61-28 16
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A Test
A
EVALUATION REPORT
Audomatiy Parschute Astuators
S PERIE
REPORT NR: ms-ﬂ-lﬁé-m . DATE; )
PROJECT NR: STTE S | yvpe evaLuATion: ANSTOLE cyﬁ:::;:“h‘ -
wanuracturen: Foifis Seiemsific Company HRRT: Kimﬁ ui'gn%:c Al w
sumiTTED By  AINPSPe3 o sxmxunonddt Toep, and High Ta
‘Major A. H. Abslson ExhAdAS Bes WOL3J.1-23075 3
e Ives Part Sirs 1201190 1

Iten Ser Nrs: 204 and 205

1. INSPQSEs To obtais opsratiocnal data on Swo mubcmatis perashute ‘astustors when
"‘“1'!??“ 10 various test eonditiona, ; '

2. / s » l .

L . B¢ The sdbuators axe desigued to pull the ripsord of & pernchase after s time
W | dslay of between .08 and .13 asconds provided they are within a preasure alsitude of |
| 3,000 & 500 feot at normal ambient and 15,000 2 1,000 feat a3 low or high temperature|
(.éser or 160°F). , o ‘ , N

b Tewting of the sotustors was aocompiished in sgsordanss with a suborder sube-
G |mdteed by Major A, Ni Abelsgn, ASNIGP.3, daved 3 Ogsober 1361. This suborder oute
o1 Miaed fbe teeting procefurss in sscordance wish a Paglifio-Soiensific Report Ne. €42,
- | amanded by ‘s Hesiorandum for Record dated 12 September 1961, addit bonal operaticaml
| aFisaria for thass teats vere furnished by 18, R, C. Lineback, Pe3. Laoh
Weting procedwrs goversd by this report will oomdain S$he sppropriats hesding end
‘Tespeative paragreph mber referenced in Heport Mr. 642. ‘ S

“ {0 . 6e Gpevedlonal testing of ihe sotuators vas started om 19 Cotober 1961 and g
| noxpleted on 2 Noveuber 1941, During this Sime she sotuators were sud jected to the
;| Sollowing Sests 'in the order listed; Anerold Accurasy, Timer AdSurssy, Ansroid
..} Hyntereals, Anercis Gyesling, Overpressure, High Al$itude-Low Temperature, and High
‘| Tempeldtures. Opsraticnal diserepsncies noted duriag these teats weve as follows.
] aring the aperold asourscy hest the anarold leak $nd ieator on each actuator beomme
defeative rasulaing in issccursto albitude indications at alzulated altitude aondi
< | I% wes noted during the test phases through the a04roid oyeling that the pawer gable
. '} spring latering meohaniam beceme 4iffioult se S8EAge nacedaitating the replacement
. ] of She powsr spring guide cylinder oo eash astustor. After she overpreasure test |
© | She anarold release point on agtuator ar. 204 was below the operstiomal requiremant.,
| Testing at low temperesurw found'the aneroyd mleade polnt en actustor ar. X4 to be
JRelow the cparational requizement. The tiper mechanism o8 sash actuator at low
AF-WP.B-SEP B9 , qM

¥
S

‘This report is not to be used in g,_'!zo!g o;'l;a p,arvt':'ﬁil; advertising or sales promotion pumposes
WADC FORM g4 PREVIOUS EDITIONS OF THIS FORM MAY BE USED.
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veburn o susbi.n oressuare.  Mhis conatituied cne cor.lete ¢yecle and 10CC sueh cveless
were imposed on e, 20bunlore  wpon eohsletion of the 106C eyelos un snercid ascuracy
Sreek won maTe onooel astuantor.  vita aa sltisude descent rute of 1O feet ner A.a-f;r:cn—
setuator nre o€y u eroled ol 15,00C teet xad actuaior ar. 205 operited ot 1., 00 vest,
poll acedators o o wed wivhin the operationsl reculremeant of 10, 060506 fest, ii', Wb
noted up bo Lhis Liwe thol througnout the firast four test phases Lhsat the actuater
povwer ceable sorla. lavchln. dscoasnian become difricult to eNpcyes SOrrective action
#a3 taken by tho woaulscturer's reorescasative or. V., Goréan by resiacing the so.er
spring gulde cyild wwr va each acbuatore

3 &

2

*

Do UVEIPICASLIE (Tl Laage Phe sctuslbors werTe sub jecraed to ma bhaciuts nressuice of
SO laches <g Tor 4 operiod of one hour. woon comoletion of Lie one noar cv;rpz-e SSUre
bau Aolbustors were Jetarned Lo gsuodnacriz oressure and suab Jeted Lo vais sonaivion
dor o eriod o Toosaurs, 0 »aereid secursey check was L.en conducied on ench
SQUELUDLOT.  aCvunlst ale P20 opernied b 1, ,400 Tect and LQLUMLol DT 20 oneratod -
179500 feet. Lctultor nr. 265 onerated withla ine oper-uionzl roouirerent of 1,070
D00 et bul o.ageor are 2. was below.

Go  ilen - LBElUIY = Low lemosraiure (PHP2. Lelelle 2Oti 3 LUASOTS were aub jeeLad Lo
an iR lent vowpiaoeure of «G,vR oY snd oo simuloted altilude of 2L0U0 feet Tor o
Juerkod 0O four Houfss  wp0d Connkotion of these Pour Lours the ot SREOTS were sab junned
boonz owabient Leoocrviare of ey i 8t 8tablon ressure for an soditionnl rsceiod of
{our hourd. wuou cwesletion ol sain =rsosure, and while atill =4 {0+ 3¢, «n ”mc“oi:i
Nnesuray Gid Lioor oac u.,r.c.,/ che&k « = ui.de o0 €4¢a ACTULLOr. e oaaercid on roou
ar. 204 operated ot 13,75C feet wnd the Line dels :y va four tiner onerutions were i

3
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cuid e 23 seconfu, The sNerclld ol wolw oy nr. o0 oopernied

LLNE @iy O L Oul Lainr el o QUG WEIDE e iy e ba e iTy BILG s 30 36
S Lo Budl wd o mGbline O . AL a3 wibillad VG Goanien LG e Do 11k

feel bun g anearold on ao . Lse. ar.e S04 310 not CudUili bpus ranulre gend

s'in exeens ol ooy L uwe deley recalvernr . of

Ta alin euperiwait & The Lelie e e setunlory were sut eoied
Lure oy Lol o

oy T e - X
Lo B30 i iedi LelLDgTe

Lk @ psiod O 4 GelTHe  WiGi sl bl GF )5S e 0ty A wadie
S6lin b DhaY Lw i tutdIh g 2ok 0O IUAU LQAME 0, ubid TR L BCL W vy U

exc. ucLunulbor. S uiBTol. o carbuabor nr. 2o ooser sl 1,

D CQBRALOT Lile . LPETOLEd o 10,400 feetl. o Lvec e Lol
2acn actkuavor «1.o L1l vkae Jdologs velny recorded e beuweel SO znd
anereld Opeaee v wi albudoo0r e AL wad wibadn Lan operel s snai Duoal
LL0CC feel bui ..o suoreld ol aciasser niv. -0 S1d pet Oulidll i

vhaer Goneral lod Lw ik aCebabOrs w8 Wliiila bhe

VORL SGURleietl s L DuLetEi
el nind el , B dicessae 010 TUTRECE GESE LA wen COndiuc Lells
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APPENDIX F
SALT FOG, SAND AND IUST,

AND HUMIDITY
Report XNo. Poge
ASTEVS—~61-155- 22 - 25

217, 218, 219

Technicel Memorandum
ASNP-TM-61-28 21
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e mlmﬁl mymw h . ' Test

'{:4'“;,7'.:“"':'&5»50%1} ‘NF; m‘m-&-&_ 55-217, A8, A DATE:

Y I

: ",\-nutmtiaally at & preset altituds.

e s;bemsmm m‘sm »s stipulated iz Date Ropurt 642 as changed by ecufersnce
" | nela on ;3 Sntmbar 13é1.

4 haur ml.a fyan 26 Ootober 1961 to 27 Cotober 1961 after which the test Stem was -

pl.mé from 30 mtabcr 1961 to 3 November 1961, Ths total sxposure ¥ime was 120

13. ﬂ&%n To determine the resistense of the actuator to salt fog, sand and ault.
- | aod bumid

|2 Zacmel, Raze:

| nouve s¥erting 25 Ootober 1361 and terminating 26 Oetober 1961.

:‘}pwaa,hnta pack 88 roqnirad by the epplicable apocu'icauonu

, B frae of visible salt fog Gondensate; howsver, rust on interasl components vas o0ue
_ \';mm to be evidencs thet saoxe salt fog had sntered ibe case, - Whan ths actuator

- Approved For Release 2003/03/10 : CIA-RDP75B00285R000400070002-9° ' .

wmcm' PATTE&&ON "Am'FontE BA. OHm

_ k Pages 1 -
ASTEVS/WPO/ im —

: mnctmh of Enginasring mxesssmcx

, EVALUATION RE?ORT
Automatic Parashute Aesustor, 1 Za.

‘PROJECT NA: 3778 f " TYPE EVALUATION: ‘.Sdt Fog, Sand & Duast,
Pesifio~sSoientifis Co Hunid ity
MANUFACTURER A _ SPEC NR: Deta Ropors 642
susmrren BY: m?d © T ITEM SERIAL HR: 202 '
S Major A. N. Abelson Pars drs 1201318+0

¥ test eou.’ttﬂm-

" #s. The aaw;wr 12 a davice wbioh is S.ntendod tp Teleass a pmchuta ripoord

was tested in acoordancs with the applicadle paragraphs or

, c._ Ths tut achacule waa as follows

{1) The sels fog test was conducted in test facility ar. 457 for 50 hours
nmm @ 23 Ootobor 1961 end temminating 25 Ostcber 136),

(2) ‘I‘ha sand snd dust test was condusted in test fmoility ur, 45.6 for 12

{3) The hmidiw test was ecadwted in test tasnny ar, 45«4 for cne 24
‘%oved to a humidity ohamber in Building 22 whare four edditicpal oyales were come

d. bnxins gw t0 suvironmental test conditicns the sotustor wae inside a
6. A% the anﬂ of the sals fog tast, the oxhrinr of the ututoc hows ing was

was omrand in altitude facillty ar. 45-11, it pnllad thl ripcem ceble at 16.500

- This report is not to be used in whole or in patt for advestising or an!es promquon putponl E‘ﬁ g : ‘

AUG 59

LS S ‘ - S _ i o

 wapc,Tome 4 Appraxed.&&rﬁﬂmeozmoﬁdap ..mmezsmozssmoomoorm-am , on
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wag gatisfactory. irvicalty wog experienced in rasettinege the relosse

T Loe noexb tesly Lowever, Uiils conditicn wis found to he due to *)uioy anulaciure

Nl 20V Lo Lae environmenisl best conditions,  Che aenutccturer's representsiive, who
vwau Swanaoned Dy Lue project saglueer, exaiined 2 srototy e rele&ae vihilch nad Lue saoe
defect lu btae resettlo) wecauclan.  The represeatative cleimed to have dsternined the
proper corrsollive action to he Laken.

fo b tLe cus wi e sand and dusk exposure period, the . ctusier was recoved
frow the paraceubes sack ounod found to e externslly end internnlly free of gand wnd
duste wnen vhe - chucior was wesied n oalititude foeility nr. qo=il, it sulied the
ripeord cable prigerly 0 16,700 feet and was conaidered to be sebiaf .ctory.

ge b4 the end of the numldiily exnwosure perisd the @ atuator was recoved from

i paraciube wove It win Yound Lo te covered with moisture botly imieranlly wnd
sxiernzlly. Husi thwe slarbted in tie preceding s=ly {og test was advanced. FPhotoe
[0 T IPRS o bl-thl. soeudlix "7 of this reporv illustrates the extent of Lue rust.
Jne agtustor sbsested to s functiongl best in the stroiosphere choaber in
Lallding @de Tre first o ltenst Lo brl cer bthe ccbustor wead unsucsesstul heeruse the
snaliiy pAn wos reovrsined by excossive friction, The cetuntor waa thoen repositlioned
30 L it could be triggered by wesas of the ide levers. The uchbutior sulles ine
riseori coble b 14,000 fect mnd voas cunsidered to he sobisfaciory. roasintion of
baw orwiog 2ia alatiosed teat the {rietiosn was due o rust.

he at. sinebucr, o representative of tue pgroject cuoineer, particiossted in
vue functional tedvs Joliowing sxposare to wvie cavirowental conditiona.

e ._..._..“‘:-‘-".i_._.._ﬂ‘“ segd gy d
e Abh the ox2ention of bhe rust ond bthe difficulty with the rezset wcohonism,
Fad
-

as rererenced Lbov., Liho zetustor is considered to mve withetood the sold
conditions to wnich it wus exposcd.

tasl

b. he Letucvor is zsoasidered to neve withuivood the sand and duss test cone
ditions Lo wnien it wog sxoused.

ce  Jus o bue usresence of molsture inside the case of the ctuntor nnd tae
rust 23 relerenced above, the actuntor is not consliered to have withatood the
sanldity eest conditions to whico iV wos eancacd.

‘

(o siebrsesoad L Sb 1w oo anended st

8. ine sctustor Le conslidered resistoni to salt fog aun represenied by (ne
above described best, provided the cunponents tint rusted are adeuustely protected,

b. The zetu:tor he cunsidered resict ut to sund and dust 23 represented by
thie ebove described sund an? dust test.

¢c. he acluuslor ve considered monresictant to humidity #s repreconted by Lhe
ubove described huwailditly teat

de 1he cade of btue sctuator be improved to exciude nunidicty frou the iaterior.

2. [rhe reseliving swcuaniass of the release be ..odified ss nece.ssry to elixinute
Meriicult; referciced in paragradi 8.
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AUTOMATIC PARACHUTE
ACTUATOR AFTER SALT FOG TEST NR. 61-155-219

ASD DATE: 3 NOV 61
ASTDP NEG., NR. 61-4031
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APPENDIX G
-
QUALIFICATION TESTS PEHFORMED ON PACIFIC SCIENTIFIC CORP.
PARACHUTE ACTUATOR NUMBER 1201117-0
’ Report Page

Firewel Heport 27 - 37
dtd 2 Nov 1661 '

-

A4 Technical Memorandum

ASNP-TM-€1-28 26
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Subsldmry of the Aro Equipment Carporation
3695 BROADWAY BUFFALO 25, N. V.

November 2nd, 1961

QUALIFICATION TESTS PERFORMED ON

PACIFIC SCIENTIFIC CORP., PARACHUTE
ACTUATOR NUMBER 1201117-0

by The Firewel Company, Buffalo, N. Y.

Prepared by:

/7~ James K ; 1tler

Design Engineer

Approved by:

,Ip{";" T.';}j{/t et

Robert ¥, Zumwalt
Director of Research

Project Engineer
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A
l. PURPOSEs

Perform the portion of the qualiﬁcation testing of the Pacific Scienti-
fic Corporation Parachute Actuator Number 1201117-0 assigned to the Firewel
Company.

2, RFFERENCE SPECIFICATION:
Pacific 3cientific Corporation
Number 655 - Qualification Test Procedure for Drogus Deploy Actuator
Number 1201117-0

WADC Exhibit WCLSJ-1-23075, Appendix A, dated November 26th, 1957

AS916) Document Data Report 642 as changed by Conference of September 19th,

1961.

3. QUANTITY OF TEST ARTICLES:
b One each == Drogue Deploy Actuator Number 1201117-0
Serial Number 201
ke TEST PROCEDURE:

Paragraphs 4.1, Lh.2, L.5, 4.6 and 4.8.3 of ASD Document Data Report No.
6Li2 as changed by the Conference of September 1$th, 1961 were performed by
the Firewel Comparw Numbers in parenthesis refer to thereferenced docum-
ent,

L.l Examination of Product (4,1):

ke.l1.1 The specimen examined conformed to the applicable drawing
except that the guide bushing for the arming pin had not
been assembled into the unit.
-
Approved For Release 2003/03/10 : CIA-RDP75B00285R000400070002-9 .
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4,2 Venting Test (4.2)::

4.2.1 Test Procedure:

With the arming pin removed, the actuator was placed in an
altitude chamber. A rubber tube was placed over the cable guilde
and connected to a mereury columm,

The altitude was raised to 25,000 feet and then lowered at
a rate between 150-250 FPS, The difference in the mercury column
and altitude chamber readings should not exceed 100 feet, This
test was performed twice,

h.2.2 Tast SQtﬂp:

—
Altimeter
Mercury
Column
G 1]
g A L) )
1
['— Altitude Chamber
" 4.2.,3 Test Results:
ALTITUDE CHAMBER READINGS Hg COLUMN (% 100 FEET)
25,000 feet OK
20,000 feet OK
15,000 feet 0K
10,000 feet (0).4
0 feet ‘ oK
Le.2.li Remarka:
The actustor performed satisfactorily.
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le3 Iimer Starting Life Test (L.5):
hoBol Test Procodm!

With the power spring NOT loaded, the power gear trein was
started by extracting the arming pin 300 times at room temperature,
The same starting operation was conducted an additionsl 200 times,
between -60° and -65°F, Because of the aneroid block on this unit,
the tests were conducted in an altitude chamber at an sltitude of
21,000/22,000 feet,

be3s2 Test Setup:

/‘ Altitude chamber

Altimeter
AMBIENT (74°F) TEMPERATURE CONDITIONS
Temperature Altitude Chamber
Indicator ‘\ /_ Lever
- Altimeter
Arming —
\\ Cop Supply
[ 4 . . .
ZTmp@rafwtm \~ Solenoid Vaglve

Controller

~-60/~659F TEMPERATURE CONDITIONS

: - 00285R000400070002-9
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Lke3.3 Test Results:

TEST CONDITION3

Ambient Test
~500/-65°F Test

L.3.,4 Remarka:

After 110 gctuations, the arming pin began to fail. This
was caused because the pins had not been properly heat treated.
New pins corrected the situation., The arming pin hole 4in the body
casting showed signs of wear, Thiz was due to the faot that the
units were supplied without bushings as noted in paragraph L.l.
The 200 cycles cold test was performed by arming ths unit at
18,000 feet, raising the chamber to 21,000 fest to set the mechan-
ism and then firing for 30 cycles. The remaining 170 cycles were
performed at 21,000 feet, The actuator operated satisfactorily.

Approved For Release 2003/03/10 : CIA-RDP75B00285R000400070002-9
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L4 Power Actuation and Life Test (L.6)s

LJi.l Test Procedure:z

The actuator was loaded, mounted in a test fixture and oper
ated fifty times with a 30-pound weight attached to the swaged fit-
ting on the power cable.

The test was repeated 25 times with a 100-pound weight, The
100-pound weight was lifted at least two inches each time,

Because of the aneroid block on this unit, the tests were
conducted in an altitude chamber at 21,000 feet at room temperature

74°F, The actuator was loaded each time with the resetting tool No.
1201138,

L.4.2 Test Setup:

- Altitude Chamber

Altimeter

Approved For Release 2003/03/10 : CIA-RDP75B00285R000400070002-9
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h‘.h..‘! Test Results:

50-gycle 30 pounds oK
25-cycle | 100 lbs - 2" 1ift (0).4

hohoh Remarks:
Actuator operated satisfactorily,

-
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L.5 Vibration (L.8.3):

L.5.1 Test Procedure:

The actuator, cocked and with the arming pin inserted was
subjected to linear vertical vibration for thirty minutes in each
of three mutually perpendicular planes on & vibration stand. When
mounted in the horigontal plans, the actuator was mounted upside
down. In one of the positions the actuator was mounted so that

the pawl for the reel actuator had the additional force of gravity

tending to trip it. During this period of vibration, the frequen=
cy was varied continuously from 10 to 55 CPS with a double ampli-
tude (total excursion) of 0,030 inch, The agtuator should not op-

erate the power cable during this period of vibration.

The actuator was then placed in an sltitude chamber at a
pressure simlating 18,500 feet. 1t was then vibrated for thirty
minutes in each plane, Upon completion of the vibration in each

plane, the altitude was raised to clear the actuator.

The altit-~

ude was then reduced and the release was armed to ascertain the

limits of firing.

Approved For Release 2003/03/10 : CIA-RDP75B00285R000400070002-9
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L4.5.2 Test Setup:
[ d
Vacuum Pump - Altimeter
Vacuum Chamber
-
Vibration Stand
VT |
@]
o]
PLANE X! PLANE 2t
PLANE tY!t
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4.5.,3 Test Results:

h‘S.BDl Ambient:

PLANE OF VIBRATION
VIBRATION CYICLE REMARKS
X 30 minutes No fire 10).4
Y 30 minutes No fire OK
Z 30 minutes No fire OK
Lk.S.3.2 Altitude:
PLANE OF VIBRATION ALT. ALT. ALT.
VIBRATION CYCLE CLEARED RAISED ARMED REMARKS
22,000 20,000 | No fire - raised alt.
to 20,400 - fired
30 minutes 19,950 22,000 19,800 | Fired - OK
X at 18,500 19,925 22,000 19,800 | Fired - OK ‘
10-55 CPS 19,930 22,000 19,700 | Fired - OK
19,950 22,000 19,600 | No Fire - OK
30 mimutes 22,000 20,000 | No fire - raised alt.
at 18,500 to 20,550 « fired
Z 10-55 CPS 19,950 22,000 19,800 | Fired - OK
19,950 22,000 19,700 | Fired - OK
22,000 20,500 | No fire - raised alt.
to 23,000 = no fire
30 minutes 20,200 2L,000 19,800 | No fire
Y at 18,500 20,100 24,000 20,000 | No fire
10=55 CPS 20,500 24,000 21,000 | Fired
20,050 24,000 | 19,800 | Fired - OK
19,300 22,000 | 19,700 | Fired - OK
19,850 22,000 19,600 | Fired - OK
J 15,500 22,000 19,500 | No fire - OK

i

Li.5¢li Remarks:

Approved For Release 2003/03/10 : CIA-RDP75B00285R000400070002-9

The results obtained immediately after vibration showed that
the altitudes at which the mechanism fired were somevhat higher
than normal operation, but still within specification. The only
exception was that which appeared after vibrating in the 'Y' axis,
Subsequent actuations were satisfactory.

by
4
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APPENDIX H

QUALIFICATION TESTS PERFORMED ON PACIFIC SCIENTIFIC
PARACHUTE ACTUATOR NUMBER 1201118--0

Keport ' Page
Firewel Report 39 - 49

dtd 3 Nov 1961

Technicel Memorandum
ASNP-TM-61-2€ 38
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QUALIFICATION TESTS PERFORMED
ON PACIFIC SCIENTIFIC PARACHUTE ACTUATOR
Number 1201118-0

By The Firewel Company, Buffalo, NY

/ e
/ Design Engineer

Approved by:

) T
! e i “J o
/ /& /;j., /L/(;Ccc\x' g}j,c B iatarg o
ed £, Darmasse v Robertv F, lurwalt
/ Projéct Engineer Director of Research
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1. PURPOSE:

Perform the portion of the qualification testing of the Pacific Sclen-
tific Corporation parachute actuator Number 1201118=0 assigned to the Fire-

wel Company.

2., REFFERENCE SPECIFICATION:
Pacific Seientific Corporations

Namber 657 =- Qualification Test Procedure for Drogue Deploy Actuator
, Mumber 1201118-0.

WADC Exhibit WCLSJ~1-23075, Appendix 'A', dated November 26th, 1957

Agg Document Data Report 642 as changed by Conference of September 1%th
1961,

3, QUANTITY OF TEST ARTICLES:

One each == Drogue depley actuator Number 1201118-0, Serial Number 203

4, TEST PROCEDURE:

Paragraphs l.1, 4.2, 4.5, L.6 and 4.8.3 of ASD Document Data Report No.
642 as changed by the Conferenos of September 19th, 1961 were performed by

"the Firewel Company. Numbers in parenthesis refer to the referenced document.

4,1 Examination of Product = (L.1l):
Lk.l1.1 The specimen examined conformed to the applicable drawing

except that the guide bushing for the arming pin had not
been assembled into the unit., '

Approved For Release 2003/03/10 : CIA-RDP75B00285R000400070002-9
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4.2 Venting Test (Le2):
ko2.1 Test Procedures

[

With the arming pin removed, the actuator was placed in an
altitude chamber. A rubber tube was placed over the cable guide
and connscted to a meroury column,.

The altitude was raised to 25,000 feet and then lowered at
a rate between 150-250 FPS. The difference in the mercury column
and altitude chamber readings should not exceed 100 feet., This
test was performed twice. .

k.2.2 Test Setup:

Altitude
Chamber __j\\ Altimeter T
‘ 4 Merocury
. - ‘,/’—_— Column
b
N e E—
- ]

L.2.3 Test Resulte:

ALTITUDE CHAMBER READINGS * Hg_COLUMN & 1oo'i§&mz |
25,000 feet 0K '

20,000 feet OK
15,000 fest OK
10,000 feet OK

0 oK

L.2.,i Remarks:

The actuator performed gatisfactorily

Approved For Release 2003/03/10 : CIA-RDP75B00285R000400070002-9
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| 4,3 Timer Starting Life Test (4,5):

he3.1 Test Procedure:

With the power spring NOT loaded, the power gear train was
started by extracting the araing pin 300 times &t room temperaturs.
The same starting operation was oonducted an additional 200 times,
between ~60° and -65%F,

Lke3.2 Test Setup:

AMBIENT TEMPERATURE (74°F) CONDITIONS

Temperature
Indicator AI"i’:g

CO2 Supply

. Solenoid Valve

Controller
~60/=65°F CONDITIONS

November 3rd, 1961
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L.3.3 Test Results:

TEST CONDITIONS TEST REMARKS
|
Ambient test 300 cycles 0K
«600/=65%F test 200 cycles| OK

" he3.t Remarks:

The arming pin hole in the body casting showed signs of
wear, This was due to the fact that the units were supplied withe

out bushings as noted in paragraph L.l.
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L.h Power Actuation and Life Test (L.6):
L.4.1 Test Procedure:

The actuator was loaded, mounted in a test fixture and op-
erated fifty times with a 30epound weight attached to the wwaged
fitting on the power cable, The test was repeated 25 times with
8 100-pound weight, The 100-pound weight was 1ifted at least two
inches sach time.

The actuator was loaded each time with the resetting tool
Number 1201138, )
lboie2 Test Setup:

#

WY,

Approved For Release 2003/03/10 : CIA-RDP75B00285R000400070002-9
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Lh.he3 Test Results;

TEST LOAD REMARKS
50 cyole 30 pounds oK
25 oycle 100 1bs - 2" ¥t | OF

hoih Remarks:

Actuator operated satisfactorily. .

Approved For Release 2003/03/10 : CIA- RDP75800285R000400070002 9
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4.5 Vibration (4,8.3):

4.5,1 Test Procedure:

The actuator, cocked and with the arming pin inserted was
subjected to linear vertical vibration for thirty minutes in esch

of three matually perpendicular Planes on a vibration stand,

When

mounted in a horizontal plane, the actuator was mounted upside
down. In one of the positions, the actuator was mounted sc that
the pawl for the reel actuator, had the additional force of gravi-
ty tending to trip 1t. During this period of vibration, the freq-

uency was varied continuously from 10 to 55 CPS with a double

anp-

litude (total excursiom) of 0,030 inch. The actuator should not

operate the power cable during this period of vibration,

The actuator was then Placed in an altitude chamber st

pressure similating 17,800 feet, It was then vibrated for thirty
minutes in each Plane, Upon completion of the vibration in each
plane, the eltitude was reduced after the release was armed to

ascertain the limits of firing.

Approved For Release 2003/03/10 : CIP_«_—RDP7580028§R0094000?99??-9
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L.5,2 Test Setup:

Vacuuwm Pump

tL——__:;-—'-@ 3

o

L]

PLANE

1yt

Vacuum Chamber

Vibration Stand

fo—— .

" PLANE 171

Approved For Release 2003/03/10 : CIA- RDP75800285R000400070002 9
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lie5e3 Test Results:

h.5.3.1 Ambients

—— - _— o
PLANE OF : VIBRATION REMARKS
| VIBRATION CYCLE
X 30 minutes No fire - OK
Y 30 mimtes No fire - OX
z 30 minutes No fire - 0K
4.5e3.2 Altitude:
PLANE OF VIBRATION PIRING -
VIBRATION CYCLE ALTITUDE
X 30 minutes 17,400 OK
at 17,000 fto
Y 30 minmutes 17,050 [3).¢
at 17,800 ft.
z 30 minutes 17,100 oK
at 17,800 fto '
, : Lh.S.li Remarks:

Actuator Performed Satisfactorily,

3

Approved For Release 2003/03/10 : CIA-RDP75B00285R000400070002-9

November 3rd, 1961

PAGE 9§




Approved For Release 2003/03/10 : CIA-RDP75B00285R000400070002-9

APPENDIX J

SUMMAKY OF TEST RESULTS

Tests Part No,
Number Yitle 201 202 203 204 205 206
L,1 Examination of Product F-1 - F-1 - -
b,2 Venting Test P - P - -
4,3 Aneroid Cycling - - - P P
Lol Overpressure - - - P P
4.5 Timer Starting Life Test P - P - -
4,6 Power Actuation Life Test P - P - -
b.7,2 Timer Accuracy - P - P P
4.7.3 Aneroid Accuracy - P - P P F-4
h,7.4 Aneroid Hysteresis - - - P P
b,7.5 Arming Pin Pull - - - F-7 F-7p
4.8.1 High Altitude - Low - - - F.2 P13
Yemperature . F.3
4.8.2 High Temperature - - - P F.2
4.8.3 Vivbration F.2 - F.2 - -
4.8, 4 Shock F.2 - -2 - -
F_6 F.6

h.8.4,1 Maltiple Shock -~ P - P -
4.8.5 Acceleration - P - -
4.8.6 Sand and Dust - P - - -
4.8,7 Humidity - F5 - - -
4,8.8 Salt Spray - P-5 - - -
Notes:

P Passed specified test procedure

F Failed to paes specified test procedure in the following area only

F-1 Guide bushing for arming Pin misgeing, otherwise pagsed

F-2 Actuator firing not within epplicadle altitude limits

F~3 Timing mechaniem failed to fire within limits

F-4 Actuator could not be cocked and wae removed from testing

F_.5 Excessive corrosion was found within the actuator

F-6 Actuator could not be cocked, was modified by Pacific Scientific

Company :

F~7 Arming pin became prematurely disengaged

Technical Memorandum

ASNP-TM-61-28 50
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APPENDIX K

TEST REQUIREMENTS FOR QUALIFICATION

PURPOSE
To outline qualification procedure.

REFERENCE SPECIFICATION

WADC Exhibit WCLSJ-1-23075, A@pendix A, 26 November 1957, "Automatic Para-
chute Hipcord Release",

QUANTITY OF TEST ARTICLES

Five complete actuators. Each test must be performed on each actuator
unless otherwise noted,

TEST PROCEDURE

The tests will be conducted as follows:

EXAMINATION OF PRODUCT

All actuators shall be inspected to determine compliance with the referenced
specification and applicable drawing.

VENTING TEST

With the arming pin removed, a rubber tube shall be placed over the cable
guide and the other end of the tube shall be connected to an altimeter.
Both the actuator and the altimeter shall be placed in an altitude chamber,
The altitude ehall be raised to 25,000 feet and then lowered at a rate not
mors than 250 fps nor lees than 150 fps. The difference in the reading of
the altimeter and the chamber altitude as the Preseure is reduced shall not
exceed 100 feet,

ANEROID CYCLING

The actuator shall be subjected to an aneroid accuracy test which shaell be
conducted prior to the start of the cycling test, With the arming pin
inserted, the release shall be subjected to continuously varying altitude
cycles at room temperature, from sea level to 35,000 feet and return to
sea level. Upon completion of 1,000 cycles, an aneroid accuracy check
shall again be made. The accuracy shall be within the reouirements
specified in Table I,

OVERPRESSURE

The actumtor shall be subjected to an abaoclute rressure of 50 inches Hg for
& period of one hour, For a period of not less than six hours following

Technieal Memorendum
ASNP-TM-61-28 51
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this overpressure, the actuator shall not be subjected to any operation
other than atmospheric pressure. An accuracy test shall then be mads on
the actuator and the accuracy shall meet the requiremente specified in
Table I,

4.5 TIMER STARTING LIFE TEST

Three actuators shall be tested to determine the starting reliability. With
the power epring not loaded, the timing gear train shall be started by
extracting the arming pin at room temperature 300 times. The same starting
operation shall be conducted an additional 200 times with the releasge at &
temperature between ~60° and -65°F, All three actuators must operate esch
time.

4.6 POWER ACTUATION AND LIFE TEST

The three actuators used in test 4.5 shall be loaded and operated 50 times
with a resisting force of 30 pounde. The actuators shall then be mounted
on a test fixture with the cable end down and a 100-pound weight attached
to the terminal swaging. The actuator shall 1ift the 100-pound weight two
(2) inches each time. These tests will be conducted at room temperature.

4.7 PERFORMANCE TESTS

4,7.2 Timer Accuracy

When the arming pin ie removed there shall be a delay of between .08 and
.13 seconds at room temperatura, -65°F and +165°F,

4.7.3 Aperoid Accuracy

The aneroid shall be checked in an altitude chamber to determine if the
aneroid accuracy is within the limits specified in Table I. The accuracy
shall be checked by taking the test chamber to 18,000, 19,800 and 18,400
feet respectively for the Type 117, 118 and 119, and lowering it to
determine the release point. The leak indicator shall be checked. A
leak equivalent to 3,000 feet altitude muist be clearly detectable.

L,7.4 Aperoid Hysteresis

With the fixed aneroid setting as determined in 4,7.3, the release shall
be taken to 30,000 feet in an altitude chamber and then lowered at a rate
of 180 to 230 fps to compare the release proint obtained under these
conditions with that for the 18,000, 19,800 and 18,400 feet pressure
altitude settinge. The tolerance shall not exceed that apecified in
Tabvle I.

Technical Memorandum
ASNP-TM-~61-28 52
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Arming Pin Pull .

With a spring scele attached to the knob and the knob affixed to the
cable houslng fitting, the force recuired to remove the knob from the
fitting shall be measured and shall be between 15 and 20 pounds., The
arming pin knob ehall continue to be pulled and the force recuired to
extract the arming pin from the actuator shall be measured and shall be
between 10 and 20 pounda,

4.8 ENVIRONMENTAL TESTS

4.8.1

L.8,2

408:3

High Altitude — Low Temperature

The actuator shall be placed in a chamber and maintained at a temperature
of approximately -65°F and a pressure equivalent to approximately 50,000
feet for a period of four houre, The actustor shall then be maintained
at & temperature of approximately -65°F at atmospheric pressure for an
additional period of four hours. Upon completion of the exposure and
while at this temperature, the actuator shall be subjected to a timer
accuracy, ap aneroid accuracy, and a pull test eimultaneously.

High Temperature

The actuator shall be subjected to high temperature in accordance with
Procedure I of Specification MIL-E-5272, except that the actuator shall
be maintaeined at the specified temperature for & period of 15 hours.
While at this temperature, the actuator shall beé subjected to a timer
accuracy, an anercid accuracy, and a pull teet eimultaneously.

Yibration

The actuator, cocked and with the arming pin inserted, shall be subjected
to linear vertical vibration for a period of 30 minutes in each of three
mitually perpendicular planes on 2 suitable vibration atand. When mounted
in the horizontal plane, the actuator shall be mounted upside down. In
one of the positions, the actuator shall be so mounted that the pawl for
the reel actuator shall have the additional force of gravity tending to
trip out thie pawl. During this period of vibration, the frequency shall
be varied continuously from 10 to 55 cps with a double amplitude (total

.excursion) of 0.030 inch. The actuator shall not operate the ripcord

power cable during the period of vibration. The actuator shall then be
placed in an altitude chamber and subjected to a pressure corresponding
to 19,000, 16,500 and 15,000 feet respectively. The actuator shall be
vibrated for at least 30 minutes in each plane. Upon completion of the
vibration in each plane, the arming pin shall be pulled and the altitude
brought up or down as applicable to ascertain the altitude at which the
actuator operates. After the vibration tests, the actuator shall under-
&0 the tests specified in paragraph 4.7 noting perticularly whether the
timer runs down without operating the ripcord. No looseness in the
mechaniem nor damasge to any part of the actuator shall result from this
test,

Technical Memorandum
ASNP-TM-61-28 53
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Shock

The actuator shall be mounted on sufficient maess and dropped from such a
height that when decelerated by resiliant impact a deceleration of 30 g
shall be obtained. The actuator cocked and with the arming pin inserted
shall be tested with the axig mounted in three different planes., The
actuator shall not pull the power cable during these tests. The actuator
shall be mounted in a horizontal plane with a mounting side of the timer
down on a shock testing machine in an altitude chamber. At an altitude

of 1,000 feet above the elevation at which the actuator should theoreti-
cally trip, the arming pin shall be removed. While still at this alti-
tude, the actuator shall be subjected to & 30 g shock and shall not trip

the power cable, The test shall be repeated with the timer turned over

180° for a 30 g shock under the same conditions. The actuator shall then

be subjected to a shock of 30 g in each of two additional planes at right
angles to the first plane and at right angles to each other, The davice
shall be shocked under the same conditions in two different positions
reversed to each other for each plane or a total of six different poeitions
in all. A mechanism conforming toc Specification JAN-S-44 may be used for con-
ducting these tests, except that the calibrated spring shall have a constant
(K) of 1,590 * 100 pounds per inch in lieu of & spring rate of 5,000-5,500
pounds per inch. After the shock test, the actuator shall undergo the teste
specified in paragraph 4,7, Nq looseness in the mechanism nor damage to any
part of the actuator shall result from this tesat.

4.8.4.1 Multiple Shock

4.8.5

Three actuators attached to a mounting plate as for service shall be
Placed in an altitude chamber and teken 1,000 feet above basic setting
of release ¥2, The arming pins shall be pulled on all three actuators.
Firing of actuator #1 shall not cause actuators #2 and #3 to fire,

While still at this altitude, the mounting plate with the releases
installed shall be subjected to a 30 g shock. The shock will not cause
actuators #2 and #3 to fire, The chamber altitude shall be reduced to
determine the release point of actuators #2 eand #3. The actuators shall
be shocked in six differsnt positions at room temperature {(refersnce
paragraph 4.8.4) in accordance with the procedures described above,

Acceleration

The actuator shall be mounted on the apparatus (centrifuge) and the
apparatus shall be operated at a speed that will produce 30 g. The
actuator ehall be mounted firet in & position parallel to the escapement
assembly (usually horizontal) on the center of the turntable which is
secured to the mounting platform of the centrifuge. The applied acceler-
ation of 30 g shall be attained, stabilized, and maintained for a period
of not lees than one minute for each successive position., 4t the end of
the one minute period, the arming pin shall be pulled. The actuator shell
operate under these conditions and the apparatus (centrifuge) slowed,

Technical Memorandum
ASNP-TM-61-28 54
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The actuator shall then be checked and reset for the next test. The
release shall be subjected to teste where the release is mounted in
positions that will allow a 30 g force to be applied in the plue or mimue
direction along the x, y and z axes and the actuator set in six different
positions for these axes. The actuator shall operate satisfactorily on
all tests.

4,8.6 BSand and Lust

The actuator mounted in & psrachute pack, or ecuivalent, shall be
subjected tc the sand and dust teste in accordance with Procedure I of
Specification MIL-E-5272, The actuator shall then be subjected to the
tests specified in parsgraph 4.7. There shall be no evidence of sand or
dust within the actuator. .

4.8,7 Humidity

The actuator mounted in & parachute pack, or reasonable engineering
facsimile, shall be subjected to humidity tests in accordance with
‘Procedure I of Specification MIL-E-5272, for five cycles, At the
completion of the test, the release shall be inspected for collection
of moisture in the interior of the case, corrosion of metal parts, or
other damege. At the completion of the fifth cycle, the actuator shall
undergo the tests specified in paragraph 4,7,

4,8.8 $Salt Spray

The actuator mounted in parachute pack, or reasonable englineering
facsimile, shall be subjected to a salt espray in accordance with Pro-
cedurs I of Specification MIL-E-5272 for a period of 50 hours. At the
end of thie period, the actuator shell undergo the teste specified in
paragraph 4,7.

TABLE I
. PRESSURE ALTITUDES
’ Pressure altitudee bslow Tolerance in feet
which timer 1s blocked " Room
~65°F Temp, +16Q°F
1201117-0 19,000 f¢.
+1000 +500 +1000

Preseure altitude above
vhich timer is blocked

1201118-0 16,500 ft.
1201119-0 15,000 ft.

Technical Memorandum
ASNP-TM-61-28 55
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